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14 s ojo] -g*]^ ^ig^ #e}-2,p> ^hg-7H ^sfl 7flA]*>tq-. i^oj ji^s #e-}^n> 
>2-§-7l^: ^e]^ w>-g-^:&-g- *fl^*H, 7.R]=q aR^l y A°]S. sg^-g- £ 

^EflS. 714* ^^M^l ^ 71^ ^-^'S-i- t^SH ^ ^AS 

^ -B-5L 1^- ^aK**]-* ^Al^lfe. 5J^- a^o S ^.tq-. ^ofl sl*>iS, 
Tg-^ ^ 0^4. n^A], 7j ^^(gap filling), sHH^, ^ ^ 

£ la 

JiUE., «^^>, **7l, -S-E, «JHii4, s«a, ^Hl, 7>^7l 
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JlUE -ik^^v} {High density plasma reactor} 



£ lc^r ^ ^-^^1 all 2 ^HH ^ ai^E #^*r ^*7l^ 7flefaj ^51; 
£ Id ^ 3£ lefe £. la^ ^ Sl^q- S<3* -M^3>7] W S^S; 

S. 3£- *U ^ A H^ ^:*7l» °l-g-*}<*| ^e)^ 7l* >a-ofl ^E^ (sputter ing)tb 

J£ 4^ *U -a*H^I tiV-g-7l# ^el^ 7l* ^1 ^^-^2}-^ ^sl^- >£3i|- 

* ^^1 tfl* ^ * 

100, 100', 100' ^-g-^wl 
102, 102* - ^ <£Nm 
104, 104* — RF ^ ^|7l 
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106 

108 - 3.<& ^BflM- 7>^7l 

109 •■• -Ml tifl#^- 
110a, 110b, 110c •■■ 7}^ 
112 ••■ A-j^jEi 

114 ••• 7]*$r 

116 ••• 7j^-g- RF ^ ^7] 



^4^1 ^ #^*r *^ QVlM 5L<&°] ji^s. ^ 

<20> tiV^^l ^>^1 ji^J^V ^^1^ , ^ ^I^^h ti] (aspect ratio)* ^ 

7 J# ^(void) Si^l 3^71 # ^^sL ?M 33 ^ 

^£7> ^^^4 ?£o] jftSf\x]7] *H ^ <^ 

7> ^71 Ufl^-^T^. ol ^11- ^^^>7l fl« «^ ^f^SH £ 

*r#ofl ^1 ^£-5. RF( Radio Frequency) ^ ^-fr ^>-§-^> 
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<2i> -# 7 )*}. S|-«l-7l-# ^z}- (Chemical Vapor Deposition; CVD) ^z}- iEfe 

^-^2] jL^-jr ^sfl ^eife JlH-E l-^D>(High Density 

Plasma; HDP)1- °l-g-*r ^£^1 r^r^l ;*fl2;°fl ^o] -frS 

s-ELj-^ti} ii( inductively coupled plasma sourceH Sit!" ^-f, ^ eV2} ^ oflx-i^S. 
°l£l-§- ^tfl-S-l-^ f^l^ *t- glfe- 1M0 11 ~-2XL0 12 °l-&/cm3 7>^*al JI^E 

<22> ol&)^ ^^-^ =e}-a:P>* <>l-g-sRr ^Hfl 7 i^o} HV^^l^} ^S^HH^ 
^ <a^-# -§-(quartz dome)£l ^l^^ 0 !! 

BflM- 5a<a-i- -^l^B}. <fl^ 100kHz~100MHz^ RF ^fl-f- <?Hm 3<a# -f-Sfl * 

<23> RF ^7> ^l7>^ #Efl<*IH ^JE-JELS ^S)^, 3.<£o\] S.S^ Rp ^-ff-fe- 

-*7l tfEflu)- ^^O] ^V-S-^lH lfl«*| *?H| ^"8-*^ RF *M#* ^^A]^Cf. 

^fltfj lfl<i] 7>i7> ^#ofl ^Sfl ol^S|7l^- s^ig, °1 RF 7.>7l^ 

SH-^W 71-iofl ^^s>^ RF *L#» -R-£*H l-el-^>l- -fr 

ole)^ ^ jyj ^oj. 7)S |. aff^ls 1- ^ 5flfe«H, oV^u|. jsU^ RF 
71^1 l*r l-e^r *>*l|fe 2*V €-*H ^ Sfl^^h 

<24> :z&H4, ol^ft -frE. »el-^>^ <?Hli4 a^al 1+^0.3. #7^71 ^ 

°il ^3 7l# Aj-w-o)]^ zl Ir^'g^Jl (annular shape)* 

^•-g- £4(hollow center effect )7> iH^r^l , ^Ht^s}- ^MH 
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<25> ^5fl7]#S] 5fl-§-^ ^Eflul- 3.<U^r ^^^.S. D J"1:^^«.^, 

jl^s. fe}^4 ^^1 ^aJ-^Hl f^isi- 0 J-3H- s^e-i 

-°rlSll °J-Ellu> 514. -7-2-171- tfl ^ ^5-^1 *1 7 J *M D J' 

c] 1 :&E*||* °J-^i-f S^Sl ^^*>fe ?A°] v}^*}^. a*V, 

(thermal shock)7l- ^r^*M, °] 3<y°fl alS.7> ^f^H ^o Vo l ^ 

[f^l °1^7-V 7l#^ a|.*||] 

°fl ^ SUtt # 5fa.nl- ^£f zV£s. ^ ^^o] ^^l^ jl^s. #e^S 

M>-s-7i# 141 sat*. 

<27> a- g-igd] cfs. 7 j^^ jq.^ o>Eflu)- a «j •SWr^i, #e}- 

3^ <?>31^ a^-frs* -^t- ^ 54^ -HUSl «^°> ^r-S-7l» 
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Q-S-tS^ -^7ll£l <jHiq-$h a o i- 71 zi- ^ rE . llu >7l- a-1 

<^ sl^- ^-i- <?]7>w>fe ^ s^ji)-; ^-71 ^ ojEim i&H* 

S. 7l«-g: ^Al7l7l W 7l^r #aK^-§- ^ 'SEf Sfe 

-fKE ^ «-s)-^>* ^-^Mfe- ji^s |efs4 «-8-7l7> ^^^4. 
<29> -8-71 7l#aj 4^|f4 ^s>7] fl^i- -g- $2 nl-Hig, #e}^ 

*Hl ^3* -?]7>«>fe «ef^p> 

<30> tglS ^3. ^-71 ^-§-^1*1^ JgHj^* ^t!- ff^ i2<U^ 

*W ^^S]^ ^7flS] 7>1& IW, ^|2 ?17>^ <?H1 

14 ^<a4; ^-71 ^ <a-E)|i+ 2 n* isi^^m 7>^*>7i 7>i^^ ; #71 

^sfl^sl Jg^aj- ^30.3. #3)3. 7l^r* ^-^17171 ^tb 7]^ 

* ^ l-a^nV-i- 7ji=- jl^JE 
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<3i> #7] 4U £ 412 tcl-€- «e}2^> **7H sa«H^. ^7l 

<32> -8-71 ^ <?}^i4 2^Sl 7}«1^1&°1 #7l fi-ja tflJfS l^g-g: # -fj-*fl 

<»* nsloi, 412 4-& Ji'flS. fe]-s4 ^-2-7}^ #7] 4U 5! 412 ^1^2} 

<34> o]^, ^H^* %^\<*\ -g- tt-^Sl h>^-3)?!- ^aHHI tflsfl ^eVt}. 

<*5> [4U -a^H)] 

<36> £ lafe 41 1 ^AlofloD Jligi l-el-STi} ^-§-7131 7fl§^ c^So] 

cf. £ la* ^-2:^, 1&-g-^HU 100)3 ^^71" ^^^-S. o]^^ flo.^ , ^ 

^ <?H1M- isU(102)ol Jgig vflofl at)., ^rg o]-^^ ^^(102)^1 

tt 13.56MHZ3 Jl^B)- sHl* , ?l7>'g- 4 1 5£fe RF ^7l(104)7> •S^^^. ^ 

Eliq- 3^1 Si fl-tL^O.^, ^2|a.tf ^71 g 1 3515L71- fe^r ^^-fe- 41^ 

<37> £. id ^ S. le^ ^ tNflM- s^(102)» ^^*>7l ^ £.£-§-.5*1, £ ld^- ^ 

^ <?MM- -2<3( 102)3} 7^^]JL, JE le^ £ ldal ^-7} s)5.£olcf, 

<38> E. Id ?J E. le# %2l^, ^ ^Bfli4 3<|](102)-8r 4U *fl*l 414 -fr^* 

W\. 411 ^fl*l 414 *>Hq- -fr^Ma* A-B <g^, C~D E~F 
F~G <Jhsfll+ g ol^-oq zfzj- 7>^ H*HiH(305)€-g- *tbcf. 



24-9 



1020000032869 2000/9/ 
A <?Hfl4 -fry* -g^sM, ^14 aUSiSfl* ^4. 

S.^- <y4<a^(Zl, Z2, Z3, Z4)S ^Alsl-^uf. z]- oVEfluf -ffyofl -f-7]- <y 

^"SiCZl, Z2, Z3, Z4)4 «1^7> 0(zoro)7> 5]£S- 7]-^ ^3^1^(305)^ £^t^-S 

Ml-T'l ^i-fl-al 371 7> 'i5L ^-711 €4. 44*1, 4 sen 34«H 

fl^i* ^7M=a ^ jtiTfl ^4. 

<40> ^4 #-$l(104)°fl ^31^^ 33 tl-31 S.( Impedance Matching Box, 

303)S ^"Si^ 31^3)5.(303)^ ^ <?H14 aH(102)4 € 

€(104) X>o]sl °j3lcii» ^^1471 fl* 3H4. 
<4i> ^ o> e1 )t4 s^(102)# 4-§-*Ml El^, ^Eflq-s. 41-s^Hl ^^7} S^slt 
* 7}^ ?l3flAlt|(305)Sl ^-g-^-i- 4# ^4 #€(104)44 <ys)eii# 3] 

JI^4 ^^(104)AS.^-E-1 ^-ir wl-i-^^doo^Sl #el-^o>S. 

jL-i-^l^S. ^42] ^ a* ^ 444 >£-§-^4(100) vfl-^-51 1-el-ap} 

<42> cJ-Al JE la* |25^, ^ <£b1|i4 a <S (102)4) ^-§-^4(100)4 ifl^-# 

41*1-4 fl* *1eKio6)7> #2)-44 oj4. 01 *|3(io6Hf £-§-^4(100)4 # 
4*K£- | t -S*l«Hs. ^u-sl-4-. tb^, ^ £NI4 s<a(i02)^- 50~ioot;4 ^.es 7} 

1* ^ -e.^- °>Eim-(io2)4 ifl^s. is^; t^i^fe a<a ^r^iM- 4<s 

4(108)°)1 <a^€4. 7>^7l(108)oflxi 4£ -Mlfe ^314 S 12(102)4 i||J?-# 

4^ «fl#^(i09)» *«fl 4^ «11#^4. 
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<43> ^Al^jo^ °>Eim S<a(102)^ M]-g-^tf|(100)^ SgEj-lgofl i§*l£H &71 nfl^-ol], 

^11- 4 1 M-°>7} <?>Efli-f S^(102)# 7J- oHflq.s-.g. ^s. <g^Al 

c fe} Sn } ^^ofl^ 4^7]. o] 7 >=l 3^ f^M ^sfl IW}^ ^t^l 

°11 3« "8 t^flSE. *r 9X^. bH*M, *1^(106)« ^-8-^^(100)21 «H1 

^^ls>^ 7} < a-4](warm wall type) 2} wV-§-*flttl (lOO)-ir t^sMS. % ^3.2] 

<45> ^3£* £71 ^H*1H wV-g-aBnidoo) ifl-9-3. «V-g-7}-i-& 

*#*M 4^ ^-g-^p-dlOa, 110b, 110c )7> *>33fe3l, ^.*] a^e] (112)21 t- 

*H* <45f <S*l£|fc *#^-(110c)fc ^(ring) <gsfl* 7>*1^, H>°- 7 1-i2] s_s-o] 
(114)21 ^ B o v -5-5- ^ -frSEl-E^t =L tt*] ^-a^ (112)21 ^-«J-o.S. ^€4. 

<46> ^^«l(100)2l ^I^tt ^TKllOa, 110b)» **IH ^3^- $*7la||fe 

*-§-7l^lfe 71^(114)21 -8-^-, Al^E-](112)2l ^ «}-g-^Bl 

(100)21 tfl4tf« 3fe ^VSM B]el7l nfl-g-ofl, ^a^l ^-^^ ^-§-71^21 

o] W&tt. Uj-iSH, «-<»l*Kr 71^21 Jl#^t ^7>Al?l7l fl*IH Sf\Si\- Qo] 

>H>a&l(112)2l ^efffl- n^e> -a^l^fe U ^EflSl *#t^(H0c)7> «.fi.*J-tK 
<47> A^Bl(112)o||£ 2~4MM JL^Sj- Bl-^l- 9l?}lk =r 9X*= A RF 3^ 'IMM 

di6)7i- -s^sm, ^BKioo) m«- a^^*^* ^fl* sa^. 
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<48> [^sfl] 

<49> 5_ lbfe *fll ^^Hl^ JL^S. ti>-§-7] ifl^^ *"S- 71^13] ZL^-jr JLS}*} 

^ *<3* ^-^-ol] tfl^lHTr ^S^Ml* ¥^31 *\i5}7} ^* ^ 

^ ibl- ^-5}^, ^-g-^HCioo') A o v -T^ ^-7 LT ti eh h 

e}r}. :£ lb^l ^BlHHfe ^ ^NIM- ^(102* )°1 ^r-S-^w-l ^h^^oHo} ^ 

<50> [^2 <*UH] 

<51> £ 1 C ^ ^- ^T^^l ^12 *JaHH 14s. j7^ £ f5}^n)- 7)1 ^ 

. 51 lei SH-^ClOOOfe **tfl JEfe ^7} ^ ^t^ig o_5. ^o] 01 

31 ^ 51 <y tfl^l 71^(114)^ *}°}°\} W>olo]^ ?1 7} 

*}7l o]^- ^^p> ^(118)^1 5E^3r, ^A>Tgo]l^ ^-tg oj-^m .a<3(102')ol 

^lS^K #s^^> ^^-(118)^1 Jl^s> ^# < ?l7>^ RF ^H-l ^^71(104')^ ^ 
<^1M- ^(102')* RF 4^ 1HJ 71(104)5* 

#eN^Kcharge coupled piasma)7> §-*H ^ofl ol-g-^tf. -f^-*} ^-7] ^ 

7}7] A>-g-« ^-f , #ifl7l^>Hfe- «5f^># 4>9^^1fe 

RF J*fl ^7lofl^ 3**1 «, RF J*$) *>«7l 

^Itt Jl^s* 3*fl» z]-q- oi7>^-sa^l^r, ^-7] *fl2 ^H^Hfe sl^ + MHz^ jl^j* 4 
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si 7ieMl ofe} s. 2°11 LMtfl^cf. ^ ^jq. ^<a# sfl-g-tv *fli ^]o(fi] «i 
51*1-71 £ 2°l|te #eflS] s ej.g. A}-g-*V 7J o-sl ^sfs ^-^ q.Eft|]&c|.. 5. 

2-i- #s5>ia, -t-^-^-r*! -a^^c-i^ ^ t^si |aho| 4a a>°. 7l mi 

<54> 5. 3,2. »n ^UH<£| aV-g-71-I- <s]^-sH ^>H1 isl El ^ (sputter ing)<& 

^el# ^>S)-sl-2l ^ s^lt}. 71^21 ^1^^ 200mni°l&°- 

^, tfl^el 5nui« 257fl2l %<%a\ ^9] ^1-f- #^tb ^4, ^-&&-£r 542A°1 

Stl^, £-^*K standard deviation)^ 8.9A-?] ^^tt £^ ^ 

<55> £ 4 i- ^fll ^AHlS] ^-§-71* Ol-g-s}^ ^El^ 7]® ^-ofl ^t^zj.^. Xy^ 

^ Jf-*H ^H£f q-tq-vfl £^o]cl-. 43 el 7i^-o| aj^-g- 200mm°15i^, Efl^e) 5mm 
# >(flsl*>ji 497fl2l ^oflA-1 ^# #^?r £ah Jg^&^r 5530A«l^o.H, 

^(standard deviation)^ 60.9A<Ji Slltr ^ ^ SiSi^. 
[*^2l 44] 

<56> ##tr fJ^ofl 21 s>^, JiUi #e)-2:nl-» *>-g-fr wK£*)l i^} ^ls 

(gap filling), *g-sH ^°)1 -8-8-^>D a >-§-* *r sa^. 
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°HH #^ 7}*l *H1 ^ 7>^f-^a- ^««5>rt. 
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[3^* 1] 

3g£ S<a* D jHt ^ €bJ-2lp}» t^Hfe oi^S. #51-2: 

«j-§-7h sa^-H, 

#2^1- <&-8-**}-£ XI^M, *Klsq ag^-i- wV-g-^ul 

if; 

2] oj-^q.^ ^-7] 7j- o>^m-7> a^s. ^€ ^ ^71 ^V*fflx+ofl alls zfzj- 

#7] ^ ?VBni+ iS^* 7>1^-7l 7\^T&3\-\ 

-8-7] Shg-^H)^ ^3 O.S Igfl* ^-EflS. 714* ^SM^l ^tfr 71* 

3] 
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[^t 1 * 4] 

[3)t^- 5] 

[^*o v 6] 

sa«H^. ^"71 7>i ^--g-^- ^s} ajojs. s>u(-fe 71-^21 71^:^ 
-S-U-O-S. -fj-H^-S^ <#7] 7)J& &StttSH 1-311- nj-e)- ^ n § 

l-el-sp} ajr-g-71. 
7] 

33€ ^e)-^> #-§-^- :?}-§- 7,Ki<q a^iofofl sg^s^ HV-§--»tH 
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AA "S^fe ^K^ll^l 7M S^M. A2 #3* ?l7>«-fe ^ *m 

^-71 ^ o>Eim sH* tat^os. 7}1«>7l ^tt 7}^^^:4; 

^"7l Jg^4 ^3 0.3. Igsg^ ^EllS. ^Al7]7l 71* 

8] 

[^T 1 * 9] 

^18-%H1 SH-M. -8-71 <artfli4 ^<a^l °]:Hiq-7> l^r* 1 ^.2.3. -?>#<H^ 
Si^, ^1 S^°l *°-3. 3.%$. 3* ^8.2.3. s>^- ai^s. #e)-ao> 71. 
[^t 1 * 10] 

^i8*j-^i sa°H, ^ <?>*im s°jsi 7><a^cjoi #71 1^3. ihm 

fl* **fl» 71 4=^*1 3* ^ o.S -H^-E *^o> wV-g-71. ■ 

I^T 1 * 11] 

^17*^ Sl^H, -*7l *)U ^ *ll2 zl-zl- 1MHz «>1-*^1 ttla^ Jl^B^ 

53* S-^^-S. *fe JIH.E *Hl-Sa> Wl;-g-7l. 
[^T 1 * 12] 

*117*J-°11 5a°1-H . -*7l 7>i ^21 2jol£ *}t4^ ^*7>i2l £.&o] 7}&°) 
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l5L lb] 
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116 
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116 
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[51 Id] 
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